Acidosis and astrocyte amino acid metabolism.
The relationship between acidosis and the metabolism of glutamine and glutamate was studied in cultured astrocytes. Acidification of the incubation medium was associated with an increased formation of aspartate from glutamate and glutamine. The rise of the intracellular content of aspartate was accompanied by a significant decline in the extracellular concentration of both lactate and citrate. Studies with either [2-(15)N]glutamine or [15N]glutamate indicated that there occurred in acidosis an increased transamination of glutamate to aspartate. Studies with L-[2,3,3,4,4-(2)H5]glutamine indicated that in acidosis glutamate carbon was more rapidly converted to aspartate via the tricarboxylic acid cycle. Acidosis appears to result in increased availability of oxaloacetate to the aspartate aminotransferase reaction and, consequently, increased transamination of glutamate. The expansion of the available pool of oxaloacetate probably reflects a combination of: (a) Restricted flux through glycolysis and less production from pyruvate of acetyl-CoA, which condenses with oxaloacetate in the citrate synthetase reaction; and (b) Increased oxidation of glutamate and glutamine through a portion of the tricarboxylic acid cycle and enhanced production of oxaloacetate from glutamate and glutamine carbon. The data point to the interplay of the metabolism of glucose and that of glutamate in these cells.